Using a new technique, and weekly data for 25 countries from 1994 to 1998, we analyze the relationship between institutional cross-border portfolio flows, and domestic and foreign equity returns. In emerging markets, institutional flows forecast statistically indistinguishable movements in country closed-end fund NAV returns and price returns. In contrast, closed-end fund flows forecast price returns, but not NAV returns. Furthermore, institutional flows display trend-following (trend-reversing) behavior in response to symmetric (asymmetric) movements in NAV and price returns. The results suggest that institutional cross-border flows are linked to fundamentals, while closed-end fund flows are a source of price pressure in the short run. (JEL G15, F21, G11) There is a considerable debate about the relationship between international portfolio flows, and domestic and foreign equity prices. Past research shows that the transactions of international investors positively impact current and future stock returns in a range of developed and emerging markets.
There is a considerable debate about the relationship between international portfolio flows, and domestic and foreign equity prices. Past research shows that the transactions of international investors positively impact current and future stock returns in a range of developed and emerging markets. 1 However, there is a disagreement about the economic determinants of this empirical observation. There is also a consensus that cross-border flows exhibit trendfollowing in response to local equity returns, but there is little evidence on how measures of value in local and distant markets impact investor decisions. 2 Finally, while twin securities such as closed-end country funds (which provide We are grateful to State Street Bank for their help in obtaining data and Harvard Business School for financial support. We have benefited from the comments of participants in the Finance Workshop at Harvard University, the NBER Conference on the Management of Currency Crises, the European Financial Management Association meetings, and an anonymous referee. We thank John Campbell, Pablo Casas-Arce, Xavier Debrun, Alexander Guembel, Joel Hasbrouck, Pete Kyle, André Perold, Joshua Pollet, Jeremy Stein, René Stulz, Linda Tesar, and Joshua White for useful conversations and helpful comments. The views expressed here are ours, and we alone bear responsibility for any mistakes and inaccuracies. Address correspondence to Kenneth A. Froot, Harvard Business School and NBER, Boston, MA 02163; telephone: 617-495-6677; e-mail: kfroot@hbs.edu. one price in the domestic market and another in the foreign market for the same underlying set of cash flows) have been extensively studied in the finance literature, the relationship between these asset prices and flows in both markets has not been examined. 3 There are two idealized explanations for why cross-border flows predict domestic stock returns. The first, which we term the "price pressure" explanation, is that foreign investors generate movements in equity returns that are unrelated to underlying fundamentals. In models such as Frankel and Froot (1987) ; DeLong et al. (1990) ; Barberis and Shleifer (2003) ; and Hong and Stein (2003) , the reliable trading pattern of a group of investors (e.g., positive feedback trading) temporarily soaks up available liquidity for an asset. This pushes the asset price temporarily away from its fundamental value. However, as additional liquidity arrives, this transitory effect is undone, and the asset price reverts to fundamental value.
The second, which we term the "information" explanation, is that foreign investors are more informed than domestic investors. Foreign investors perceive relevant fundamentals better than domestic investors, and effect purchases or sales when they anticipate movements in these fundamentals. When fundamentals are later revealed, equity prices adjust to their new level. Thus, international portfolio flows predict returns. The information view stands in contrast with evidence that finds that domestic investors are better informed than foreign investors (see Kang and Stulz, 1997; Stulz, 1999, 2001; Griffin, Nardari, and Stulz, 2004; Dvorak, 2005) . However, Seasholes (2004) finds evidence that in the equities of large, well-known firms in emerging markets, foreign investors appear to do better than domestic investors.
Several papers attempt to distinguish between these idealized views by testing whether flow-predicted price movements are temporary or permanent. Naturally, temporary movements are identified with price pressure, while permanent movements are interpreted as evidence of asymmetric information. Bekaert, Harvey, and Lumsdaine (2002) , for example, find that positive shocks to flows generate short-term price increases that partially persist over longer horizons. This is supported by the evidence in Clark and Berko (1997) , who cannot detect much mean reversion in equity price movements resulting from unexpected foreign flow shocks. However, this kind of evidence on long-term price behavior is inconclusive for at least two reasons. The first is the usual argument that long horizon tests suffer from a lack of statistical power and imprecise size. The second is an even greater problem: changes in fundamentals can themselves cause temporary price changes through movements in expected returns. For example, a decline in current risk will typically increase current prices and reduce expected returns. This implies that the price change has a transitory component as long-run prices increase less than current prices. As a result, even if a test could determine that certain price changes are temporary, it cannot decisively separate the information and price pressure views.
Because of these problems, we seek to separate information and price pressure without relying on follow-on prices. We accomplish this by using a class of equivalent securities that trade in different locations: closed-end country funds. 4 As is well known, these securities have the same underlying cash flows, but may be subjected to different sources of transient price pressure. Their prices are determined in New York and their net asset values (NAVs) are determined in local country equity markets. Much previous work has shown that closed-end fund price and NAV do not move in lockstep. This suggests that nonfundamental factors may be important in explaining relative price movements. We use flow of information into closed-end fund and NAV assets, respectively, as proxies for the demand shocks to which each of these assets is exposed. We then ask whether flows into the underlying NAV assets are as useful for explaining closed-end fund price changes as they are for explaining NAV changes. Reciprocally, we ask whether flows into the closed-end fund are as useful for explaining NAV changes as they are for explaining closed-end fund price changes. In other words, do these measures of flows-proxies for price pressure-help for understanding the well-documented and surprisingly large fluctuations in the difference between NAV and price, i.e., the closed-end fund discount? Naturally, our null hypothesis is that the flows contain no information about either closed-end fund price or discount changes. The alternatives are several. First, if flows are important in explaining price changes, but not discount movements, then segmented-market prices respond similarly to flows into a single market. Flows move the price of the asset being purchased, as well as its "twin," which trades in a distant, partially segmented market. This would seem consistent with the information story and reduces the case for return predictability being driven by price pressure. Alternatively, if flows into the asset being purchased are more helpful for explaining its price movements than those of its twin, and, furthermore, if these flows are helpful for explaining discount changes, then flows would indeed seem to be at least partially associated with the disparity between local versus distant price pressure. In its idealized form, this twin-based experiment offers a clean prediction: the return differential between locations (i.e., the change in the closed-end fund discount) should not be forecastable by flows into the underlying assets under the information hypothesis, but should be forecastable under the price pressure hypothesis. Now, of course, our experiment is far from ideal. We try to control for intrinsic value by selecting a paired asset with identical cash flows. Of course, even if the cash flows are identical, fundamental values may differ between the closed-end fund on the NYSE and the foreign equity market because of segmentation in discount rates, expectations, and transaction costs. So our pairing of assets reduces, but probably does not eliminate movements in the discount from changes in fundamental value. Moreover, we can only identify price pressure under the assumption that local asset flows, not distant asset flows, are what exert price pressure on the local asset. In principle, this need not be the case-it is possible that market makers worldwide see distant market flows (and possibly specific distant market movements) as evidence of price pressure in their local asset market. If so, then market-specific price pressures would nevertheless be spread to related assets around the world. While we believe that distant-market flows are not observable over short horizons and that there is at least some market segmentation (arguably this is the raison d'etre for closed-end country funds in the first place), we nevertheless grant that prices even across segmented markets could react uniformly to flows into a specific market for reasons other than fundamentals.
While imperfect, our experimental setup does leave us in a good position to study the relationship between flows and returns in a context where much fundamental variation has been removed. So we can use this setup to investigate two other important questions. First, do measures of value in both domestic and foreign markets predict cross-border flows? There is considerable evidence that flows exhibit trend-following, but not much is known about the specific return information on which investor decisions rely. Second, do flows into the closed-end fund in New York move NAV and price returns equivalently, or do they move NAV returns more? Closed-end fund discounts have often been linked to sentiment, but there is sparse evidence examining the behavior of NAV and price returns in relation to measures of investor demand.
Our tests yield three main results. First, the responses of price and NAV returns to cross-border flow shocks are positive, statistically significant, and roughly of the same magnitude. We interpret this as favoring the information hypothesis. Second, cross-border flows are trend-following in response to absolute return shocks (i.e., equal movements in closed-end fund price returns and NAV changes), but exhibit trend-reversing behavior subsequent to relative return shocks (i.e., changes in the closed-end fund discount). Assuming that discounts are mean reverting, there is some evidence that cross-border flows are linked to rationally computed expected returns. When local market equity returns increase, institutional investors buy, but only if the increase is accompanied by an equivalent movement in the returns of a distant asset with the same underlying fundamentals. If the price of the latter asset does not increase, then institutional investors sell rather than buy. Third, closed-end fund flows significantly predict closed-end fund price returns. In contrast to the behavior of cross-border flows, however, the results suggest that the closed-end fund price return predictability is primarily driven by short-run price pressure rather than information. All the results are strongest in the emerging markets in our sample. They hold both in and out of the Asian crisis years. They are also robust to different constructions of closed-end fund flows and different orderings of the variables in our vector autoregressive system.
Our finding in favor of the information hypothesis is consistent with Seasholes (2004) , who finds that foreign investors perform better than domestic investors in the equities of large, well-known firms in emerging markets. However, our results contrast with those of Kang and Stulz (1997) ; Stulz (1999, 2001 ); Griffin, Nardari, and Stulz (2004); and Dvorak (2005) , who find evidence that domestic investors are better informed than foreign investors. One possible explanation for these seemingly contradictory findings is that foreign investors have a better ability to predict the equity premium in local markets, whereas domestic investors have an informational advantage in predicting cross-sectional differences in equity prices.
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Our finding that cross-border flows exhibit trend-following (trend-reversing) in response to absolute (relative) return shocks is related to the results in Cohen, Gompers, and Vuolteenaho (2002) , and Froot and Ramadorai (2005) despite important differences in methodology and sample. The first paper analyzes the quarterly equity flows of U.S. institutional investors and quarterly U.S. equity returns, while the second analyzes the interactions between institutional investor flows and currency excess returns. Both papers decompose returns into temporary and permanent components using vector autoregressive (VAR) systems, and find trend-following by institutional investors subsequent to permanent return shocks and strong trend-reversing effects subsequent to temporary return shocks. The institutional cross-border investors in our sample seem to behave in a similar stabilizing fashion. Our approach has the added advantage of sidestepping the specification issues inherent in the model for expected returns embedded in the VAR decomposition.
Finally, our result that closed-end fund flows forecast price returns is related to the literature on the determinants of closed-end fund discounts. These discounts have often been associated with individual investor sentiment (see Lee, Shleifer, and Thaler, 1991; Chopra et al., 1993; Bodurtha, Kim, and Lee, 1995; Schmukler, 1996, 2000) , although there is little evidence connecting individual investor demand to closed-end fund discounts. Indeed, Warther (1995) does not detect any relationship between aggregate inflows into mutual funds and closed-end fund discounts. However, Gemmill and Thomas (2002) show that monthly flows by retail investors into U.K. closed-end funds forecast movements in discounts. 6 In our data, closed-end fund discounts are forecasted most precisely by large trade flows, which have been associated with changes in institutional ownership in common stocks.
7 This seeming inconsistency with 5 We thank an anonymous referee for this suggestion. 6 The association of unit trusts and investment funds (AUTIF) in the UK classifies fund flows as retail and institutional, although there is a little detail about the precise classification procedure they employ.
7 See Campbell, Ramadorai, and Schwartz (2007) for a detailed analysis of the relationship between the 13-F filings of institutional investors and size classified TAQ flows in U.S. common stocks.
Gemmill and Thomas can be resolved if retail investors in closed-end funds utilize larger trade sizes than retail investors in common stocks. In support of this, surveys conducted by the Investment Company Institute (the national association of U.S. investment companies) reveal that U.S. households investing in closed-end funds have approximately three times as much financial wealth as the average U.S. mutual fund investor. However, our results should be interpreted with caution, as trade size-classified order flow measures are noisy measures of investor-group demand, rendering exact identification a difficult exercise. The remainder of the paper is structured as follows. Section 1 describes the data used in the study, and Section 2 outlines the methodology. Section 3 presents and discusses the results from our estimation, and Section 4 concludes.
Data

International portfolio flow data
Our cross-border portfolio flows are derived from the accounting and performance systems of State Street Corporation (SSC). SSC is one of the world's largest global custodians, with nearly 40% of the U.S. mutual fund industry's assets under custody (making it the largest U.S. mutual fund custodian), and 37% of U.S. tax-exempt assets in the pension market in 2006. It has approximately seven trillion U.S. dollars worth of securities under custody. SSC records all transactions in traded instruments, including cash, underlying securities, and derivatives wherever they are held. The transactions we use include all those by SSC clients, primarily large institutional investors, in underlying equities. From this database, we distinguish cross-border equity transactions by observing the currency in which they are settled. For example, our cross-border Thai equity flows are constructed from all equity purchases and sales in SSC's universe of transactions that settle in baht, with the exception of transactions initiated by Thai investors. These weekly cross-border flow data are proprietary, and the primary public source of such data, U.S. treasury's cross-border transactions (TIC) data have only been available (at the monthly frequency) from 2002.
Given that institutional investors represent a large share of cross-border activity, it is unsurprising that these flow data appear to be representative of total cross-border flows country by country-they have a monthly correlation of between 68% and 75% with total foreign net equity inflows in countries where these data are available, such as Thailand and Japan. Froot, O'Connell, and Seasholes (2001) present a more detailed description of these data.
We use the flow data for 25 countries for which we have weekly closedend country fund data. We group these countries into two categories-the developed markets: Australia, Austria, Germany, Ireland, Italy, Japan, Spain, and Switzerland; and the emerging markets: Argentina, Brazil, Chile, India, Indonesia, Israel, Korea, Malaysia, Mexico, Pakistan, Philippines, Portugal, Singapore, South Africa, Taiwan, Thailand, and Turkey. 8 The sample period is August 12, 1994 through December 24, 1998 . Net flows into each country are computed as the difference between gross purchases and sales on a weekly basis. To scale the flows, denoted by f i,t , we divide by MSCI equity market capitalization, m i,t , and write F i,t = f i,t /m i,t . Table 1 shows that, on average, cross-border flows have been positive in the countries represented in the data. Over the sample period, SSC institutional investors have been purchasing around 35 basis points per annum of developed country equity, and around 30 basis points of emerging market equity. The weekly standard deviation of these flows is quite high, approximately three and half times the weekly mean for both developed and emerging markets, on average. This flow volatility has been the proximate cause of concern for many emerging markets-foreign portfolio flows are often characterized as "hot money" in popular press accounts.
Closed-end fund data
Our data on 39 closed-end country funds correspond to our sample of 25 countries, and are drawn from CDA Wiesenberger's closed-end fund database. We select only those funds that trade on the NYSE and/or AMEX. The database is free of survivorship, including failed funds. There are 229 weeks during the sample period, and a total of 8,919 fund-week observations (the Fidelity Advisor Korea Fund, has a later start date than the others, and there are two missing NAV observations for the ROC Taiwan Fund). Table 1 shows that for all funds, there are large differences between the mean NAV return (change in log NAV) and the mean price return (change in log price). Weekly price returns and NAV returns are also highly volatile, with the volatility of price returns almost always higher than the volatility of NAV returns. These observations are consistent with the many studies in the literature on the existence and variability of the closed-end fund discount (the difference between log NAV and log price).
Closed-end fund flow data
We construct measures of flows into the closed-end funds, using data from the NYSE's Transactions and Quotes (TAQ) database. The database records the transaction price and quantity for every trade, but does not classify the direction of any trade. For all NYSE and AMEX trades in our closed-end funds, we extract trade prices, number of shares, and innermost prevailing bid/ask quotes.
To classify the direction of each trade, we use a matching algorithm suggested by Lee and Ready (1991) . The algorithm uses the distance between Table 1 Summary statistics This table presents descriptive statistics for cross-border equity flows (purchases less sales), the change in log closed-end country fund NAV (NAV returns), and change in log closed-end country fund price (price returns) and TAQ net order imbalances (NOI) for 39 NYSE-and AMEX-traded funds from 25 countries from August 12, 1994, to December 24, 1998. The closed-end fund net order imbalance data are derived from the TAQ database of the NYSE, which reports all trades and quotes in each individual stock. Fund names are in rows. The first two columns report the mean (µ) and standard deviation (σ) of the net weekly cross-border flow in basis points of the previous week's country market capitalization as reported by MSCI. The third and fourth columns report the weekly µ and σ of the TAQ net order flow imbalance in basis points of the fund's prior week market capitalization (as reported in CRSP). The fifth and sixth columns report the weekly µ and σ of the NAV return in percentage points. Columns seven and eight report the weekly µ and σ of the change in the price return in percentage points. Column nine reports the correlation between the cross-border flow and the NOI for each fund.
the trade price and the lagged quote midpoint to sign transactions as buyerinitiated or seller-initiated. Having signed individual trades, we aggregate them in several ways. Our first measure of closed-end fund demand is the net order flow imbalance (all classified buys less all classified sells) in the shares of each of the closed-end funds. Chordia, Roll, and Subrahmanyam (2002) , and Chordia and Subrahmanyam (2004) find evidence that order flow imbalances have forecasting power for the returns of stocks on the NYSE, and Sias (1997) finds that order flow imbalances are useful for forecasting closed-end fund price returns. In recent papers, Shanthikumar (2004) and Hvidkjaer (2006) find that large (small) trade flows are correlated with changes in institutional (retail) ownership of individual stocks, and that these flows are useful in explaining stock returns. Therefore, we aggregate all trades greater than $20,000 and less than $5,000 in the shares of the closed-end funds, to create large trade and small trade flows as our second set of measures of closed-end fund demand.
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We then normalize the daily flow measures, dividing them by daily fund market capitalization taken from Center for Research in Security Prices (CRSP). This controls for mechanical jumps in share flows due to corporate actions, such as stock splits and share buybacks. The daily normalized flows are then cumulated to form weekly observations. Large (small) trade flows have been identified with institutional (retail) investor trading behavior. However, for the emerging market funds in the sample, Table A .1 shows that the average correlation between changes in institutional ownership (as reported in SEC 13-F filings) and large trade flows is negative 4.9%. The average correlation (computed using the information in Table 1 ) between the NOI and the SSC institutional cross-border flows is also low, at 5.7% (4.1%) for the developed (emerging) country funds. in 1998, the median U.S. household owning a closed-end fund had approximately $250,000 in financial wealth, as compared to $80,000 for the median U.S. household that owns any mutual fund. Furthermore, in 1998, 30% of the primary investors in households owning closed-end funds had completed graduate school, as opposed to 18% for all households owning mutual funds. These figures are very similar to those reported in the surveys conducted between 1999 and 2005. If financial wealth and sophistication are positively correlated with trade size, (standard assumptions in the literature that attempts to separate institutional from individual trades) retail investors in closed-end funds could employ larger trade sizes than retail investors in other equities. It is worth noting here that in general, drawing inferences about investor group demand using trade size is a tricky proposition, given the amount of noise in trading volume data. Table 1 reveals that the mean and volatility of the NOI is much greater than that of the cross-border flows. This may reflect the fact that the NOI represents the entire excess of buyer-initiated over seller-initiated orders in the closedend fund, while the cross-border flows contain a small fraction of institutional turnover in local countries. The table also reveals that there are considerable differences in the size and variability of the NOI across different funds operating in the same country. Therefore, to make the TAQ and cross-border flows crosssectionally comparable, we multiply the TAQ flow measures by the relative standard deviations of the normalized cross-border flows on a fund-by-fund basis. For example, the NOI for each fund i is multiplied by σ f i /σ NOI i . (2004) present evidence of bivariate causality between international portfolio flows and equity returns in a variety of global markets. We begin by documenting the relationship between cross-border flows and closed-end fund NAV returns in our data. We run country-level regressions, conditioning the NAV return 11 (using the market capitalization-weighted NAV return series across all funds in each country) and cross-border flows on their own and each other's lagged values:
(1)
2.2 The predictive ability of cross-border flows Our next step is to stack the funds into two panels: developed and emerging, in an effort to gain statistical power. We estimate four equations. The first simply conditions the NAV return on the lagged NAV return:
Next, we condition the NAV return on lagged cross-border flows:
We then condition the NAV return on both lagged flows and lagged NAV returns, to gauge the additional forecasting power contributed by cross-border flows in excess of Equation (3):
Finally, we introduce contemporaneous cross-border flow into Equation (5), to check whether the forecasting power of lagged cross-border flow is primarily driven by forecasts of the contemporaneous price impact of cross-border flow on domestic assets:
The next section presents our vector error-correction model (VECM) system, our tests to distinguish between the price pressure and information hypotheses, and our method to detect the link between cross-border flows and absolute and relative return shocks. Hasbrouck (1991) presents an empirical method to identify the presence of private information in order flow. This is motivated by a microstructure model in which flows precede quote revisions by the market maker. In the model, if private information generates trade, the price impact of order flow on returns is permanent. This is empirically implemented using a bivariate VAR of order flow and returns, with one modification-the inclusion of contemporaneous flow in the return equation. The impulse response functions (IRFs) of this VAR system are identical to the orthogonalized IRFs (OIRFs) under the ordering that flows precede returns (see Hamilton, 1994) . Given the underlying model, if an order flow shock generates a return response that does not revert to zero in the long run, Hasbrouck concludes that there is private information contained in the flow.
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Price pressure and information
Hasbrouck's (1991) VAR is run on very short horizon trading frequency data. At this horizon, stock price movements are primarily driven by cash-flow news, and it is unlikely that there is a significant variation in expected returns. At lower frequencies, however, there is a large body of evidence that there is a time variation in expected returns. 13 Revisions in expectations of future returns will have temporary rather than permanent effects on price (Campbell, 1991) . This renders Hasbrouck's basic method unsuitable for the purpose of detecting private information in our sample. Our data are weekly, and our sample includes the 1997 Asian crisis, a period during which expected return variation is likely to be high. 14 We modify Hasbrouck's (1991) framework to allow for the use of closed-end country funds and prices. Our system contains two return equations: one for the NAV return of the closed-end fund, and the other for the price return of the closed-end fund in New York. Like Hasbrouck, we inspect the OIRFs of returns to a cross-border flow shock. Unlike Hasbrouck, we do not use the reversion to zero of the NAV return OIRF as the sole conclusive test about the presence of private information in the flow. We also test whether the cross-border flow shock generates a statistically identical impulse response in the price of the closed-end fund. If so, we interpret this as evidence in favor of the information hypothesis. On the other hand, if a cross-border flow shock results in a positive NAV impulse response, but a zero price impulse response, we interpret this as evidence in favor of price pressure.
Of course, our test must account for the possibility of contemporaneous correlation of demand across markets. For example, if cross-border flow shocks are simultaneously accompanied by changes in demand for the closed-end fund in New York, we will see identical NAV and price OIRFs to cross-border flow shocks, which could be generated by price pressure in both markets. This will lead us to incorrectly infer that information is the correct explanation, unless we control for demand in New York. We do so by expanding our system to include order flow into the closed-end fund shares in New York, using both the NOI, as a summary measure of excess demand, and large and small trade TAQ flows, as described in the Data section.
Our use of closed-end funds requires a third modification. We need to keep track of the discount in any VAR, since expected future changes in NAV returns, price returns and flows may be importantly affected by the current size of the discount. Furthermore, the size of the discount will be correlated with past price and NAV returns. Therefore, we use the VECM along the lines suggested by Engle and Granger (1987) .
We estimate:
and
Here, i and t denote funds and weeks, respectively. r N it is the NAV return, r P it is the change in the log fund price in New York (price return), D it−1 is the difference between log NAV and log price (the closed-end fund discount), F it is the SSC cross-border flow into the country in which the fund invests in basis points of country market capitalization, NOI it is the net order flow imbalance into the closed-end fund in New York constructed using the TAQ database, and expressed in basis points of country fund market capitalization, T 20000 it and T 5000 it denote flows from trades greater than $20,000 and less than $5,000 in size, respectively, also expressed in basis points of country fund market capitalization, and the vector X it comprises regressors that have been shown to be important in determining closed-end fund and related discounts. Specifically, these are contemporaneous U.S. index returns and three lagged values of the U.S. index returns. 15 We treat such index changes as exogenous with respect to discounts and flows. 16 2.4 Trend-following, absolute returns and relative returns Trend-following behavior by foreign investors has been reported in a variety of international equity markets (see Grinblatt and Keloharju, 2000; Karolyi, 2001; Choe, Khoe, and Stulz, 1999, 2001; Dahlquist and Robertsson, 2001; Froot, O'Connell, and Seasholes, 2001; and Kim and Wei, 2002) . Furthermore, Bekaert, Harvey, and Lumsdaine (2002) , and Edison and Warnock (2003) find that cross-border flows trend-follow dividend yields, not just equity returns.
While there has been much investigation of trend-following, it has concentrated on measuring trend-following in relation to own returns. We use our VECM setup to investigate trend-following in response to innovations in absolute returns (here intended to mean symmetric movements in price and NAV returns), as well as to innovations in relative returns (asymmetric movements in NAV and price returns).
A note on estimation
We run the VECM using OLS equation-by-equation for our unbalanced panels. Following Hasbrouck (1991) , we orthogonalize the innovations in our VECM when computing impulse response functions, putting flows before returns. For example, in Equation (8), we order the variables in our system as follows:
= AQ A Here, the u's are the orthogonalized innovations; = E[ε it ε it ] is the variancecovariance matrix of the errors from the VECM; A is a lower triangular matrix with ones along the principal diagonal; and Q is a unique diagonal matrix with positive entries along the principal diagonal. As a robustness check, we also compute the impulse response functions under an alternative ordering: we reverse the order of the cross-border flows and the NOI in Equation (9). In the time series regressions [Equations (1) and (2)], we employ NeweyWest standard errors, which are robust to heteroskedasticity and autocorrelation of up to three weekly lags. In all the panel regressions, we permit fund-specific intercepts, and compute standard errors using the method of Rogers (1983) . These are heteroskedasticity and cross-correlation consistent, and robust to autocorrelation of up to three weekly lags.
Standard errors for the OIRFs are computed using the delete-cross-section jackknife estimator, in the spirit of Shao and Wu (1989) . 17 The jackknife does not require normality, and is consistent in the presence of heteroskedasticity and, in this specific implementation, cross-correlation. Figures in the paper, unless labeled otherwise, present ±2 standard error bounds computed using the jackknife. Table 2 presents results from estimating Equation (1) for both developed and emerging markets. There are four main points to be noted here. First, flows have forecasting power for the NAV return. This forecasting power seems primarily to be positive-the first two flow lags are always statistically positive whenever significant. This forecasting power is concentrated in the emerging countries. Among the developed countries, only Switzerland shows any evidence of return forecastability by cross-border flows. Second, there is some evidence that the third flow lag predicts declines in the NAV return, although the coefficient estimates indicate that the magnitude of the negative third flow lag coefficient is dominated by the first two lag coefficients. Taken together, the flow coefficients present an interesting picture, but an unclear one at this stage. We must investigate further to understand whether flows are predicting returns because of information or price pressure. Third, the NAV returns show evidence of autocorrelation, primarily negative at the first lag (this could be because of reversals due to illiquidity; see Campbell, Grossman and Wang, 1993) , and strongly positive at lags two and three, suggesting momentum in the NAV returns. What these results make clear is that we need to control for lagged NAV returns in any regression specification. Fourth, the adjusted R 2 statistics, especially for the emerging market countries, are surprisingly high. The weekly adjusted R 2 for most emerging countries is above 1%, and in several cases (such as Singapore), these simple regressions generate 17% explanatory power. In most predictive regressions for returns, the R 2 statistics (at quarterly or even annual frequencies) are far smaller (see Goyal and Welch, 2007; Campbell and Thompson, 2005) . It is worth emphasizing that apparently small statistics generate large improvements in utility for an investor that switches This table presents the results of forecasting regressions for the NAV return using the cross-border flow for the developed and emerging market countries and funds in our sample. We estimate, using three weekly lags of each variable:
Results
The country-level flow-return relationship
The specifications use the market capitalization-weighted NAV return across all funds for each country, and the SSC cross-border flow into the country. All standard errors are corrected using the method of Newey and West (1987) , and are robust to heteroskedasticity and autocorrelation. Coefficients that are significant at the 10% level are in bold.
from a myopic portfolio strategy to one that takes advantage of predictability. This is even more pertinent with high-frequency data across a range of markets. (See Campbell and Thompson, 2005; O'Connell, 2005 , for more detailed analyses.) Table 3 shows the results from estimating Equation (2), for both developed and emerging markets. There are just two features to note here. Cross-border institutional investor flows are highly persistent, and display strong trendfollowing behavior across both developed and emerging markets, consistent with the findings in the literature. Table 4 presents results from estimating Equations (3) through (6) for funds in both developed and emerging country panels. For the developed country funds, the analysis adds one further insight from the country-level analysis above-the coefficient on contemporaneous cross-border flows is positive and statistically significant, even though lagged cross-border flows are not significant. However, contemporaneous price impact is not the same as price pressure, as it is still possible that the contemporaneous flow-return relationship is based on informed trade. If the information pertained to cash flows, for example, this would result in a permanent price impact of a contemporaneous flow shock. In order to arrive at a more conclusive answer about price pressure versus information, we must conduct the analysis outlined in Section 2.3.
A closer look at return predictability by flows
Panel B of Table 4 shows the results for the emerging country funds. The first column confirms the existence of NAV return momentum, while the NAV return reversals at the first weekly lag are no longer statistically significant in the panel. The adjusted R 2 using only lagged NAV returns is 2.5%. The second column of the table reveals that lagged cross-border flows on their own are significant predictors of future NAV returns. In this regression, the third lag of flows is not significantly negative. The third column replicates the countrylevel regressions of Table 2 , in a panel context. The adjusted R 2 here is 3.5%. The comparison of R 2 statistics across columns reveals that the incremental explanatory power contributed by the addition of cross-border flow to the NAV return autoregression is almost 1% in the panel of all emerging countries.
Turning to the final column, it is clear that the contemporaneous flow-return relationship is strong, contributing an additional 1% in adjusted R 2 to the panel regression. However, the lagged flow coefficients are still statistically significant and positive at the first and second lags, and now statistically significant and negative at the third lag. Flow predictability of returns in emerging countries exists over and above contemporaneous price impact. Hasbrouck (1991) points out that the inclusion of lagged flow is to control for potentially delayed responses to information or trading frictions. We find that lagged cross-border flows matter in emerging countries, but not in developed countries. This is consistent with the presence of greater trading frictions in the former group. This table presents the results of forecasting regressions for the SSC cross-border flow for the developed and emerging market countries and funds in our sample. We estimate the equation, using three weekly lags of each variable:
The specifications use the market capitalization-weighted NAV return across all funds for each country, and the SSC cross-border flow into the country. All standard errors are corrected using the method of Newey and West (1987) , and are robust to heteroskedasticity and autocorrelation. Coefficients that are significant at the 10% level are in bold. This table presents the results of pooled forecasting regressions for the NAV return for the developed and emerging market countries and funds in our sample. Panel A reports results for the pool of developed countries and Panel B reports the results for the pool of emerging markets in our sample. In columns labeled r N t , the left-hand side variable is the weekly NAV return, and the right-hand side variables are, successively, three weekly lags of the NAV return; SSC cross-border flows into the country in which the fund holds assets; both lagged NAV returns and lagged SSC cross-border flows; and finally, lagged flows, lagged NAV returns and contemporaneous flows. All standard errors are corrected using the method of Rogers (1983) , and are robust to cross-contemporaneous correlation, heteroskedasticity, and autocorrelation. Coefficients that are significant at the 10% level are in bold.
Having documented that predictability exists, we now turn to estimates of Equations (7) and (8), in order to identify the source of predictability. Table 5 presents results from estimating Equation (7). For the developed countries, the coefficients on lagged cross-border flows, in both the NAV and price return equations, are small and not very precisely estimated. However, for the emerging countries, it appears that cross-border flows contain predictive power for the price return, as well as for the NAV return. At the first cross-border flow lag, the NAV return is more sensitive than the price return response. At 
Price pressure and information
All data cover the period from August 12, 1994 , to December 31, 1998 it is the NAV return, r P it is the price return in New York, D it−1 is the difference between log NAV and log price (the closed-end fund discount), F it is the SSC cross-border flow into the country in which the fund specializes, in basis points of country index market capitalization, NOI it is the net order imbalance in the closed-end fund in New York, in basis points of fund market capitalization, and X t represents exogenous regressors (contemporaneous and three lags of the S&P500 index return: we do not report these coefficients). The number of lags p is set to 3 weeks. Estimation is by pooled OLS equation-by-equation. Coefficients are restricted to be the same across all members of each group, but idiosyncratic intercepts are permitted. Standard errors are computed using the Rogers (1983) method. These are robust to cross-contemporaneous correlation, heteroskedasticity, and autocorrelation. Coefficients that are significant at the 10% level are in bold.
the second cross-border flow lag, the same predictable component that appears in the NAV return appears in the price return. At the third flow lag, reversals in the NAV return are more strongly predictable by cross-border flows than reversals in the price return. At first glance, it would seem that there is evidence Table 5 for developed and emerging country funds. The system is orthogonalized in the order: flow, NOI, NAV return, and price return. The top panels present the cumulative impulse responses of price and NAV return on the same figure, and the bottom panels present the difference of the two impulse responses. All figures include ±2 standard deviation bounds, computed using the delete-cross-section jackknife method. of short-term price pressure caused by the cross-border flow. However, the rationale of using the VECM is to understand the dynamics of all the complex interactions in the system. This is best summarized by the impulse response functions. To get an accurate sense of whether price pressure or information is the correct hypothesis, we must inspect the OIRFs of both price and NAV to a cross-border flow shock. As mentioned earlier, shocks are orthogonalized according to Equation (9). Figure 1 shows the OIRFs of price and NAV returns to cross-border flow shocks. For both developed and emerging markets, both cumulative NAV and price returns rise instantaneously, and end up at the same point after 25 weeks (the impulse responses are identical over the very long run). For emerging markets, both NAV and price instantaneously rise to 20 basis points in response to a contemporaneous cross-border flow shock. Subsequently, they both rise to their long-run level of 45 basis points. These movements are statistically significant, as can be seen from the standard error bounds for the two cumulative return responses in the top panel. For up to 10 weeks following the shock, the These impulse responses are computed using coefficient estimates from separate VECM systems estimated prior to the Asian crisis (August 4, 1994 , to December 26, 1996 and just before and during the Asian crisis (January 3, 1997, to December 31, 1998) for emerging country funds. Each VECM system is orthogonalized in the order: flow, NOI, NAV return, and price return. The top panels present the cumulative impulse responses of price and NAV return on the same figure, and the bottom panels present the difference of the two impulse responses. All figures include ±2 standard deviation bounds, computed using the delete-cross-section jackknife method.
NAV is greater than the price by 4 basis points, suggesting that there may be slight price pressure in the cross-border flows. However, the bottom panel of the figure shows that this initial difference between the two impulse response functions is not statistically significant at any conventional level. The results support the presence of information in cross-border flows. This is true both from the perspective of Hasbrouck (1991) (the OIRFs do not decline), and using our more stringent test (the OIRFs are statistically identical).
For the emerging country funds, we check whether our results are driven by the Asian crisis period. Figure 2 shows the OIRFs of price and NAV returns from separate VECM systems for the emerging country funds estimated in the period before the crisis (August 4, 1994 , to December 26, 1996 and just prior to and during the crisis (January 3, 1997, to December 31, 1998). There does appear to be more price pressure in the first few weeks following cross-border flow shocks in the period surrounding the crisis. However, the cumulative differences of price and NAV returns remain statistically indistinguishable in both periods. Table 5 for developed and emerging country funds. The system is orthogonalized in the order: flow, NOI, NAV return, and price return. The top panels present the cumulative impulse responses of price and NAV return on the same figure, and the bottom panels present the difference of the two impulse responses. All figures include ±2 standard deviation bounds, computed using the delete-cross-section jackknife method. Table 5 reveals that for the emerging markets, the NOI forecasts the price return. The magnitude of the coefficient indicates that the forecasting power of the NOI is similar to that of cross-border flows (recall that the standard deviations of cross-border flows and the NOI are normalized to be the same, country-by-country). Is the forecasting power of the NOI for the price return generated by information or price pressure? We conduct the same analysis for the NOI as for the cross-border flows. Figure 3 shows the OIRFs of the NAV and price to a NOI shock. For developing country funds, the pictures are quite similar to the cross-border flow OIRFs. However, for emerging country funds, the behavior of the OIRFs offers a startling contrast to Figure 1 . The cumulative price return response peaks at 26 basis points, eventually reverting to a level of 18 basis points in the long horizon. The cumulative NAV return, however, fluctuates around a level of 5 basis points for around 20 weeks before eventually rising up to meet the price level at a long-run level of 17 basis points, resulting in a zero discount after 100 weeks or so (not shown in the figure) . The fact that the permanent level of both price and NAV cumulative returns is 17 basis Tables 6  and 7 for developed and emerging country funds. The system is orthogonalized in the order: flow, NOI, NAV return, price return. The top panels present the cumulative impulse responses of price and NAV return on the same figure, and the bottom panels present the difference of the two impulse responses. All figures include ±2 standard deviation bounds, computed using the delete-cross-section jackknife method. points does suggest that there is information transmitted by the NOI, which is eventually incorporated after the short-run price pressure effects die out.
The second panel in Figure 3 shows that for emerging country funds, the difference of the two OIRFs is significantly negative for up to 25 weeks following the NOI shock. This provides strong support for the hypothesis that there is short-run price pressure in the NOI of closed-end funds. The result also helps to assuage concerns about the statistical power of our tests to detect price pressure, i.e., a non-zero difference of the OIRFs.
Tables 6 and 7 estimate the VECM in Table 5 , but substitute large and small trade flows for the NOI. For both developed and emerging markets, the substitution leaves the coefficient estimates on the cross-border flow virtually unchanged. In Table 7 , large trade TAQ flows positively forecast both the NAV return and the price return in emerging country funds, with virtually identical coefficients. We re-estimate the OIRFs of price and NAV, in response to a shock to the large trade TAQ flows. Figure 3 reveals that there is statistically significant evidence of short-run price pressure in the large trade TAQ flows, just as for the NOI flow measure. This table presents results from the estimation of the following system of equations for developed country funds:
All data cover the period from August 12, 1994 , to December 31, 1998 it is the NAV return, r P it is the price return in New York, D it−1 is the difference between log NAV and log price (the closed-end fund discount), F it is the SSC cross-border flow into the country in which the fund specializes, in basis points of country index market capitalization, T 20000 it is the aggregate of orders that are greater than $20,000 in size in the closed-end fund in New York, in basis points of fund market capitalization, T 5000 it is the aggregate of orders that are less than $5,000 in size in the closed-end fund in New York, in basis points of fund market capitalization, and X t represents exogenous regressors (contemporaneous and three lags of the S&P500 index return: we do not report these coefficients). We employ P = 3 weekly lags. Estimation is by pooled OLS equationby-equation. Coefficients are restricted to be the same across all members of each group, but idiosyncratic intercepts are permitted. Standard errors are computed using the Rogers (1983) method, and are robust to crosscontemporaneous correlation, heteroskedasticity, and autocorrelation. Coefficients significant at the 10% level are in bold. This table presents results from the estimation of the following system of equations for emerging country funds:
All data cover the period from August 12, 1994 , to December 31, 1998 it is the NAV return, r P it is the price return in New York, D it−1 is the difference between log NAV and log price (the closed-end fund discount), F it is the SSC cross-border flow into the country in which the fund specializes, in basis points of country index market capitalization, T 20000 it is the aggregate of orders that are greater than U.S. $20,000 in size in the closed-end fund in New York, in basis points of fund market capitalization, T 5000 it is the aggregate of orders that are less than U.S. $5,000 in size in the closed-end fund in New York, in basis points of fund market capitalization, and X t represents exogenous regressors (contemporaneous and three lags of the S&P500 index return: we do not report these coefficients). We employ P = 3 weekly lags. Estimation is by pooled OLS equation-by-equation. Coefficients are restricted to be the same across all members of each group, but idiosyncratic intercepts are permitted. Standard errors are computed using the Rogers (1983) method, and are robust to cross-contemporaneous correlation, heteroskedasticity, and autocorrelation. Coefficients significant at the 10% level are in bold.
Taken together, our findings indicate that the predictability of returns by cross-border flows appears to be driven by information, while the TAQ flow measures show evidence of short-run price pressure. Our results were generated using the orthogonalization: cross-border flow; NOI; NAV return; price return. Changing the order of the NOI and the cross-border flow and computing the impulse response functions under the orthogonalization (NOI; cross-border flow; NAV return; price return) does not materially affect our findings. Essentially, the contemporaneous correlation between NOI and cross-border flow innovations is not extremely high in our data. The same is true for our findings in Tables 6 and 7 , in which we substitute small and large trade TAQ flows for the NOI.
The next section investigates trend-following and trend-reversing by crossborder flows and NOI in response to different types of return shocks. Figure 5 shows the impulse responses of cross-border flows to absolute and relative return shocks. In our setup, an absolute return shock is a symmetric 500-basis point shock to both NAV and price, and a relative return shock is specified as a 500-basis point shock to the NAV, holding price constant.
Trend-following and trend-reversing
The top panel of Figure 5 reveals that cross-border flows increase in response to a shock to absolute returns, for both developed and emerging markets. For developed (emerging) markets, the movement is positive and statistically significant for 25 (three) weeks following the shock. The bottom panel of Figure  5 shows that in response to a relative return shock, however, developed and emerging market cross-border flows behave differently. Flows into developed markets continue to trend-follow, although this response is only statistically significant for the first 4 weeks following the shock. In contrast, cross-border flows into emerging markets display a trend-reversing response. The response is statistically significant and negative 20 weeks after the shock, and is large in magnitude. After 25 weeks, the point estimate is a little lower than −0.75 basis points of country market capitalization.
The finding that cross-border flows into emerging markets show trendreversing rather than trend-following behavior stands in contrast to that reported by Froot, O'Connell, and Seasholes (2001) . The critical difference is that the latter paper measured the response of flows only to past absolute returns, whereas this paper also investigates the response of flows to relative returns. Given the size and significance of the trend-reversing effect, it is clear that the distinction between absolute and relative returns has an important impact on the measurement of trend-following in emerging markets.
One interpretation of this result is that cross-border institutional flows are linked to rationally computed expected returns. This interpretation arises from our definitions of absolute and relative returns. We link absolute returns with movements in fundamentals (NAV and price represent claims to the same set of cash flows) and relative returns with nonfundamental sources. This
Figure 5
The top panel shows the cumulative impulse responses of developed and emerging cross-border flows up to 25 weeks after an unexpected 500-basis point shock to closed-end fund NAV, holding closed-end fund price constant These impulse responses are computed using coefficient estimates from the VECM systems estimated in Tables 6  and 7 for developed and emerging country funds. The bottom panel shows the impulse responses of developed and emerging cross-border flows to a symmetric 500-basis point shock to both closed-end fund NAV, and closed-end fund price. The red dashed lines indicate ±2 standard deviation bounds, computed using the delete-cross-section jackknife method. interpretation renders our results similar to those in Cohen, Gompers, and Vuolteenaho (2002) , and Froot and Ramadorai (2005) . Cohen et al. analyze quarterly U.S. equity purchases by institutional investors subsequent to permanent return shocks ("cash-flow news") and transitory return shocks ("expected return news"), constructed using a VAR and the Campbell-Shiller (1988) decomposition. They find trend-following subsequent to return shocks generated by revisions in cash-flow expectations, and trend-reversing effects subsequent to (temporary) revisions in discount factors. Froot and Ramadorai (2005) , using data on institutional investors' trades in currencies, find comparable results,
Figure 6
The top panel shows the cumulative impulse responses of developed and emerging net order flow imbalances up to 25 weeks after an unexpected 500-basis point shock to closed-end fund NAV, holding closed-end fund price constant These impulse responses are computed using coefficient estimates from the VECM systems estimated in Tables  6 and 7 for developed and emerging country funds. The bottom panel shows the impulse responses of developed and emerging net order flow imbalance to a symmetric 500-basis point shock to both closed-end fund NAV, and closed-end fund price. The dashed lines indicate ±2 standard deviation bounds, computed using the delete-cross-section jackknife method. using a similar VAR and decomposition. Another possibility is that cross-border investors are "value-chasing", i.e., when NAV increases relative to closed-end fund price, the institutional investors in our data shift their demand to closed-end fund shares (rather than purchasing the shares abroad).
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Turning to the behavior of the NOI, Figure 6 shows that unlike cross-border flows, the NOI does not distinguish between absolute and relative return shocks in either developed or emerging markets. The NOI response to both types of shocks is virtually the same. This suggests that closed-end fund flows are not linked to rationally computed expected returns.
Related findings from VECM estimation
There are several other features of interest in Tables 5, 6 , and 7. First, both sets of flows are highly persistent-the coefficients of lagged cross-border flows in the cross-border flow equation, and lagged NOI in the NOI equation are statistically significant and positive in both developed and emerging country fund panels. The finding that cross-border flows are highly persistent echoes that in Froot, O'Connell, and Seasholes (2001) . Institutional portfolio flows appear to have weekly own autocorrelation coefficients of between 0.14 and 0.24, and to have important higher-order positive partial autocorrelations as well.
Second, there is significant evidence that the two types of flows are correlated with and forecast one another-the coefficient on lagged cross-border flow in the NOI equation is positive in the developed country-fund panel, and the coefficient on the first lag of NOI in the cross-border flow equation is positive in the emerging country-fund panel. Furthermore, both large and small trade TAQ flows forecast cross-border flows in Table 7 . These results suggest that our flow measures are useful controls for correlated demand across markets.
Third, both NAV and price returns are strongly related to the level of the discount in prior weeks-future NAV returns are negatively related to the level of the lagged discount, and future price returns are positively related to the level of the lagged discount. The magnitudes of the coefficients in the price equation are in general higher than those in the NAV equation. It appears that much of the transitory deviation in closed-end fund discounts comes from reversion in price, rather than NAV. This is similar to the findings of Hardouvelis, LaPorta, and Wizman (1994) , and Frankel and Schmukler (2000) .
Conclusion
This paper sheds light on the relationship between cross-border equity flows and domestic and foreign market equity returns. We have four main findings: first, lagged weekly cross-border equity flows forecast emerging market equity returns over and above the contemporaneous relationship between flows and returns. The much-noted forecasting power of cross-border flows for emerging market equity returns, therefore, is not merely a by-product of the persistence of flows and the contemporaneous relationship between flows and returns. Second, cross-border equity flows forecast both the NAV and price returns of emerging market closed-end funds, and the forecasts are roughly of the same magnitude. Third, cross-border equity flows into emerging markets are trend-following in response to absolute return shocks (symmetric movements in NAV and price returns), and trend-reversing in response to relative return shocks (asymmetric movements in NAV and price returns). Finally, flows into closed-end funds forecast price returns, but not NAV returns in the short run. Taken together, the findings suggest that information, rather than price pressure is responsible for the observed predictability of domestic equity returns by cross-border flows.
The results also contribute to a better understanding of the factors that drive country closed-end fund discounts.
Appendix. Constructing closed-end fund flows from TAQ
The Transactions and Quotes (TAQ) database of the NYSE does not classify transactions as buys or sells. To classify the direction of each trade, we use a method suggested by Lee and Ready (1991) . The method works by matching trades to pre-existing quotes, based on time stamps.
19 If the trade price lies between the quote midpoint and the upper (lower) quote, the trade is classified as buyer-initiated (seller-initiated). If the trade price lies at the midpoint of the quotes, we use a tick test, which classifies trades that occur on an uptick as buys, and those on a downtick as sells. If the trade price lies at the midpoint of the quotes and the transaction price has not moved since the previous trade (trade occurs on a "zero-tick"), Lee and Ready suggest classifying the trade based on the last recorded move in the transactions price. If the last recorded trade was classified as a buy (sell), then the zero-tick trade is classified as a buy (sell).
The analysis in Lee and Radhakrishna (2000) evaluates the algorithm's effectiveness, using a sample of buy-sell classified trades obtained from the NYSE. They find the algorithm to be 93% effective. In particular, its accuracy is highest (at 98%) when trade-to-quote matching (rather than trade-to-trade matching) can be accomplished, lower (at 76%) for those trades that have to be classified using a tick test, and lowest (at 60%) for those trades classified using a zerotick test. We eliminate this last source of variability in our data by deleting those trades for which a zero-tick test is required. Use of this trade-to-quote matching algorithm allows us to classify the majority (e.g., 87% in the case of the Argentina Fund) of the total trades into buys or sells. We eliminate trades occurring at the opening auction as these are impossible to classify effectively. We also eliminate trades that are canceled, and those that are batched or split up in execution.
After classifying trades on the basis of direction, we aggregate classified buyer-and seller-initiated transactions and subtract the sells from the buys each day to yield the net order imbalance measure. We also separately aggregate all buy and sell trades below $5,000 in size, and above $20,000 in size each day, and net them out to yield the small and large trade TAQ flow measures. Finally, we normalize these flow measures by daily shares outstanding, and aggregate them up to the weekly frequency. Table A .1 reports the results from an exercise to benchmark the TAQ flow measures we create against changes in an institutional ownership reported in the mandatory 13-F filings of institutional investors. As these filings are quarterly, we aggregate our flow measures up to the same frequency to make them This table presents correlations between quarterly aggregated categorized signed order flow (net buys less net sells) from the TAQ database and the net change in institutional ownership reported in quarterly 13-F filings data from the Spectrum database (dS). All variables are normalized by the market capitalization of the fund as reported in CRSP. The columns report the correlations between dS and TAQ flows from trades greater than $20,000 in size (T20); TAQ flows from trades less than $5,000 in size (T5), and net order flow imbalance (NOI) (all classified buys less all classified sells). Rows labeled "Average correlation" report the average correlation coefficient across funds in each of the developed and emerging market groups. Blank entries mean that no classifiable trades of that size were reported in the TAQ database over the time period.
comparable. The first column shows that TAQ flows from trades greater than $20,000 have a correlation ranging between −36% and 57% at the quarterly frequency with the 13-F ownership changes. In many cases, the correlation is negative, suggesting that the initiated orders came from individuals rather than institutions. The second column reveals that flows from small trades less than The institute surveyed 3,000 respondents using a weighted sample to match the age distribution of the population. From the Profile, the proportion of all U.S. households that own any mutual fund is 44%, while the proportion of all U.S. households that own closed-end funds is 2.3%. For the three categories of shareholders represented in columns (all households, households that own mutual funds and households that own closed-end funds), we report the median household income, the median household financial assets (excluding the primary residence, but including assets in employer-sponsored retirement plans), and the proportion of households in which the primary or codecision maker for investing holds a college degree or a graduate degree. For example, in 48% of households that own closed-end funds, the household primary or co-decision maker for investing has a 4-year college degree.
$5,000 in size have a lower correlation with changes in institutional ownership, suggesting that these small trades are even more likely to be initiated by individuals. These correlations suggest that trading in closed-end funds is primarily associated with individual investors (see Lee, Shleifer, and Thaler, 1991) . The third column shows that the correlation of the net order imbalance with changes in institutional ownership almost always lies between that of large and small trades, suggesting that this measure is a summary of initiated demand from either individuals or institutions.
